I PROPOSE to discuss only the treatment of diseases of the skin and mucous membranes by X-rays, under the three following heads:
(1) Treatment of skin appendages, especially hair; where cure is effected by producing defluvium, as in ringworm of the scalp and beard, favus, sycosis, impetigo and hirsuties.
(2) Treatment of skin and mucous membranes in diseases such as acne, psoriasis, furunculosis, chronic eczema, hyperidrosis, bromidrosis, alopecia, leucodermia, rhagides and non-malignant ulcerations.
(3) Treatment of lupus, lupus erythematosus, rodent ulcer, epithelioma, carcinomatous and other malignant new growths of the skin and mucous membranes and recurrent nodules after operations, especially of the breast.
As I have had a long and extensive experience of the first division, and as the exact and correct dosage to get epilation of the hair is up to the present the most convenient and practical physiological unit in X-ray treatment, I will now deal with it. In the latter part of 1902 I succeeded in causing the defluvium of the hair in a case of ringworm of the scalp, the consequent cure and subsequent regrowth of hair-I believe, the first case so cured, at any rate in Great Britain, and I think anywhere. In the treatment of ringworm by X-rays incorrect dosage is found out more quickly and with greater certainty, I believe, than in any other form of radio-therapy. In 1906 I devised a method, and in July, 1907, published a Batten: Discussion on Radio-therapy -By experience I have found the following practical points to be important
(1) The hair should be cut to about 3 in. long, but not shaved.
(2) The distance apart of the centres of the five areas is better at 41 in. rather than 5 in., but not less than 4i in.
(3) The anticathode must be centred carefully above each area and at right angles to head at each of these points.
(4) Great care and accuracy must be used in measuring and maintaining the distances of pastille and of head from anticathode-i.e., in placing the anticathode of tube at correct distance from ends of the rods, and the tube itself must not be tilted within its shield.
(5) The aperture in the shield should be at least 41 in., or better, 5 in. in diameter.
(6) In the lateral portions the ears must be covered with opaque rubber caps.
(7) When the half-time distance is used a piece of bandage is kept taut by elastic-across aperture of shield, and head is placed against this without indenting it, except as hereafter explained.
(8} The vacuum of tube must be sufficiently high; if a gas tube, the alternate spark gap between points should not be less than 4i in.
and is better at 6 or 7 in.
(9) Where the head is curved much, as is usually the case, especially at the vertex, then at the half-time distance a little more than half the dose should be given-i.e., up to, but not exceeding, six-tenths of the whole time, or iumber of the interruptions; for instance, if six minutes, or 6,000 interruptions is a dose at full distance, and three minutes or 3,000 interruptions at half-time distance, then in curved areas, up to, but not exceeding, three and a half minutes or 3,600 interruptions may be given with advantage; or if preferred the nearest portion of curved part may be placed a little nearer the anticathode by arranging the length of distance rods, or by indenting the bandage about 4 in., and giving exactly half the dose, or half the number of interruptions, as at full distance.
Here is a table giving correct distances from head to anticathode with three sized tubes, and for full and half time distances (see next page).
Since we have had water-cooled tungsten target tubes and Coolidge tubes, and where these are available and we can get three or more milliamperes through them for long periods, it is better-to expose all the areas of a head for ringworm at the full distance. With a' high tube, 6 to 8 in. alternate spark gap, and with 3 ma., one can change pastille to tint B in three minutes or less, and therefore the whole head can be done in fifteen to eighteen minutes, which is fast enough. When working as with a Coolidge tube it is inadvisable in the treatment of ringworm to change the pastille under two and a half minutes, for if the pastille dose is made less than this, an error of only fifteen seconds equals the safe percentage margin. I now usually put a filter of one-seventh of a millimetre of aluminium between the tube and the head and in front of the pastille. I always advise the use of' some non-irritating antiseptic, such as methylated spirit applied with a brush once a day over the whole scalp and continued until the hair has grown again. The 3-5 ,, 40 ,, 8 ,, 5-66 ,, 5-25 in. In the second group, I believe we want to aim at a dosage that will cause stimulation of the healthy cells and retardation of diseased cells or of bacterial cells. For all this group I use much the same dosage and procedure. I use from I to 1 mm. of aluminium as a filter and give half a pastille dose measured on skin side of filter once a week, for from three to six doses and then wait. Usually this will have cured most cases of acne, eczema, furunculosis, rhagides and superficial ulcerations. I think that the pastille holder should be inserted radially to the tube, and be made so that discs of aluminium can be inserted in front of the pastille.
In the third division of -skin complaints, we require a dosage that tends to destroy diseased cells and yet causes stimulation of healthy cells. This aim can be effected by using larger doses of hard rays through thicker filters. For lupus and rodent ulcer, I use from i to 1 mm. of aluminium, and for the 'rest from 1 to 3 mm. and give two-thirds of a pastille dose measured on skin side of the filter; the thickness of the filter, the number and frequency of exposures depends on the thickness or depth of the invading disease. I usually treat all the epitheliomata and carcinomata of the skin once or twice a week until very definite signs of their disappearance are manifest. If extensive areas are involved, I use the open overlapping area method as in ringworm. In this group the method described of bringing the 'skin nearer the anticathode is very useful, as it enables one to give a sufficient dose in a much shorter time. One must always remember to measure the dose according to rule of square of distances-i.e., if full two-thirds of a pastille dose takes eight minutes at 7 in., it will only take four minutes at 4 95 or 5 in. In these cases I think much time is wasted by placing the patient, as is so often done, at 10 in. or farther from anticathode. It would be better if the shields for X-ray treatment tubes, except for the filter, contained either no metal or much less metal on the patient's side of the shield; even the tube holding the pastille holder is better made of non-conducting material, such as fibre. This absence of metal enables tube and shield to be brought with safety much nearer the patient.
I have recently been in correspondence with Dr. Coolidge with the view of getting him to make a small-sized therapeutic tube, rather of his dental type, which, with its glass cover, possibly filled with insulating oil, could be placed safely quite close to the patient's skin. He replied in quite an encouraging way, and said that Drs. Bordier and B6clere and others in Paris even wanted a Coolidge tube to insert into cavities of the body.
Deep Radio-therapy. By N. S. FINZI, M.B.
As we are limited by the amount of rays the skin will tolerate, we aim at getting a latger dose to the part treated than to the surface. This is only possible of attainment in parts which lie at some depth, so that a cross-fire of radiation can be used. The other essentials are a very penetrating radiation and several ports of entry. Attempts have also been made to increase the radiation received by a tumour by injecting substances into it which will give -off secondary radiations.
